This paper provides an overview of the development and implementation of the Collaborative Psychiatric Epidemiology Surveys (CPES): the National Comorbidity Survey Replication (NCS-R), the National Survey of American Life (NSAL), and the National Latino and Asian American Study (NLAAS). It describes the instrument development and testing phases, the development of training and other project materials, interviewer recruitment and training activities, and data collection procedures and outcomes. The last section offers recommendations for other researchers who undertake similar studies and who might benefit from the experiences learned in the development and operation of NCS-R, NSAL and NLAAS.
This paper details the design and implementation of data collection procedures and systems for the Collaborative Psychiatric Epidemiology Surveys (CPES). The CPES consist of three national surveys funded primarily by the National Institute of Mental Health. These studies are: the National Comorbidity Survey Replication (NCS-R) ; the National Survey of American Life (NSAL) (Jackson et al., 2004) ; and the National Latino and Asian American Study (NLAAS) . This work was conducted by the Survey Research Center (SRC) of the Institute for Social Research at the University of Michigan from early 2000 through the end of 2003. The paper is organized into 10 sections. Section 1 provides a summary of the CPES' designs; Section 2 discusses questionnaire development; and Section 3 presents an overview of the development of study-specific materials. Section 4 describes interviewer recruitment and Section 5 details interviewer training protocols. Section 6 addresses respondent recruitment and Section 7 highlights the organizational structure of field and central data collection staff, data collection procedures and sample outcomes. Sections 8, 9 and 10 focus on quality control procedures, data processing, and final conclusions and recommendations, respectively.
Overview
The primary objective of the CPES was to collect data about the prevalence of mental disorders, impairments associated with these disorders, and their treatment patterns from a representative sample of the adult population of the US. Secondary goals were to obtain information about language use and ethnic disparities, support systems, discrimination and assimilation in order to determine whether and how closely various mental health disorders are linked to social and
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The development and implementation of the National Comorbidity Survey Replication, the National Survey of American Life, and the National Latino and Asian American Survey BETH-ELLEN PENNELL, cultural issues. The core CPES questionnaire was based largely on the World Health Organization's (WHO) expanded version of the Composite International Diagnostic Interview (CIDI) developed for the World Mental Health (WMH) Survey Initiative, the WMH-CIDI (Kessler and Üstün, 2004) .
The NCS-R was designed to collect data from a representative sample of English-speaking adults aged 18 or older living in the non-institutionalized civilian household population of the coterminous 48 states of the US (excluding Alaska and Hawaii). In 75% of the sampled households, one adult was selected at random to be interviewed. In the remaining 25% of households, two adults were randomly selected to be interviewed. Between February 2001 and April 2003, 9 ,836 interviews were conducted.
A nationally representative sample of black Americans of African and Caribbean descent was interviewed for the NSAL. In each sample household, one adult (aged 18 and older) was randomly selected to be interviewed. The NSAL sample yielded 6,199 adult interviews, including 1,006 white respondent interviews taken in predominantly black neighbourhoods. Interviewing started in early 2001 and was completed in the spring of 2003.
The National Latino and Asian American Study (NLAAS) began in May 2002 and ended in December 2003 and collected information from nationally representative samples of adults (aged 18 and older) from four Latino groups (Cuban, Mexican, Puerto Rican, and other adults of Latino descent); four Asian groups (Chinese, Filipino, Vietnamese, and other adults of Asian descent); and a control group of non-Hispanic, non-Asian white respondents. Interviews were completed with 4,864 adults. 2,095 Asian respondents, 2,554 Latinos, and 215 non-Hispanic, non-Asian white respondents participated in the study. In order to reduce costs, the interviewing of white controls was discontinued several months into the field period. Also, as part of an effort to address budgetary concerns, a design change was made mid-way through data collection to allow interviews with a second adult in Latino and Asian American households.
The primary mode of data collection for all three studies was in-person interviewing in the respondent's home. Te lephone interviews were permitted if requested by the respondent. These requests were generally in response to respondent concerns about privacy; specifically, fear that the interview could be overheard by other members of the household, or concern about the presence of a stranger in the house (the interviewer). Te lephone interviews were also used to complete long interviews that took two or more sessions to complete, or where costs to travel to the respondent's home were prohibitive.
The sample for all three studies consisted of primary sampling units selected with probabilities proportional to size. Data collection for the three studies was conducted in a total of 252 geographic areas or primary sampling units across the country. Only 50 of these areas were shared by all three studies, those representing the most densely populated areas of the country. These latter areas were selected into all three studies with certainty. In addition, there were 52 areas unique to NSAL and 18 areas unique to NLAAS. These unique areas were introduced to reflect the particular racial and ethnic focus of those studies. Figure 1 shows the distribution of the primary sampling units for each of the three studies and whether they were unique or common to each study. See Heeringa et al. (2004) , for a detailed description of the sample design for each study.
Although each project was managed by a separate staff, the data collection model was the same. Project managers and support staff were located at SRC in Ann Arbor, Michigan, and there were teams of interviewers located throughout the US who were supervised by team leaders and regional field managers. The staff of the three projects worked closely together and whenever possible used similar procedures and materials.
Questionnaire development
All three projects used a modified version of the WMH-CIDI, which had been developed over the course of more than a year by an international group of collaborators, as described by Kessler and Üstün (2004) . The design of the WMH-CIDI involved modifications and additions to the existing WHO-CIDI. The CIDI was an expansion of the Diagnostic Interview Schedule (DIS), the first standardized psychiatric diagnostic interview developed for administration by lay interviewers. The CIDI was designed to produce diagnoses based on WHO International Classification of Disease (ICD) criteria, while diagnoses from the DIS could only be made based on American Psychiatric Association (APA) Diagnostic and Statistical Manual (DSM) of Mental Disorders criteria. As summarized by Wittchen (1994) , Kessler and Üstün (2004) , DIS and CIDI validity studies suggest that there is a significant correlation between
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Figure 1. Sample distribution map for NCS-R, NSAL and NLAAS. diagnoses based on data collected using the DIS and CIDI and diagnoses made by clinicians who reinterview a sample of respondents. Researchers who were involved in the design of the WMH-CIDI were interested in continuing to enhance the quality of survey measurement. As part of the WMH-CIDI development process, debriefing interviews were conducted with CIDI respondents and several methodological improvements were made to the instrument based on findings from the debriefing interviews. See Kessler et al. (2000) Kessler and Üstün (2004) for a detailed discussion of the content additions and methodological enhancements that were incorporated in the WMH-CIDI instrument.
The WMH and CPES questionnaires were administered using computer-assisted interviewing (CAI). The instruments were programmed using Blaise, a CAI software package developed by Statistics Netherlands and used by many government statistical agencies and large survey research organizations worldwide (Blaise Survey Processing System, Version 4.5). Blaise software is specifically designed to accommodate very complicated questionnaire skip patterns and sub-sampling algorithms. Potential drawbacks of using Blaise include its cost and the requirement for highly trained programmers to write the code for complex surveys.
The developmental work on the WMH questionnaire continued with the preparation of the NCS-R and NSAL instruments. The various instruments were created in a modular fashion. Each section progressed through the developmental lifecycle of initial question drafts, expert review, programming, and then testing of the module by both programmers and substantive experts. At each step, revisions were made and tracked. Since multiple programmers worked on the project, developing and adhering to common programming standards and conventions was important to facilitate the eventual linking of sections. Once the modules were concatenated, the instrument was again reviewed and tested by substantive experts before proceeding to traditional pretests involving professional interviewers and recruited respondents.
The design of the NLAAS instrument benefited from the previous work completed for NCS-R and NSAL, but the translation of the instrument into Spanish, Vietnamese, Ta galog (Filipino native language) and Chinese (Mandarin), and the subsequent integration of those languages into the CAI application, contributed to an equally challenging task. The integration of Vietnamese and Chinese translations presented additional obstacles during the development phase. Although Blaise accommodates the integration of multiple languages very well when using Latin-based alphabets (American National Standards Institute (ANSI) standard using 1-byte, 8-bit representation with 256 unique characters), additional steps, which varied depending on the language, were necessary to display non-Latin alphabets in Blaise (Groeneveld, 2003) .
Ty pically, the process of integrating various languages into the application involves a 'cut-and-paste' procedure. Since the paper version of the NLAAS instrument was more than 800 printed pages, such a labour-intensive procedure would have taken months to complete. To expedite the process, SRC developed a foreign language merge utility to integrate the languages (Cheung and Liu, 2003) . This utility also provided additional modifications that were necessary for the Blaise programming syntax as well as Chinese language encoders.
Each step in the development process involved many instrument modifications. To facilitate the questionnaire development and review process, paper versions of the questionnaires were maintained in parallel to the CAI versions.
To facilitate communication and document sharing among the project team members at the four participating institutions (University of Michigan, Harvard University, Cambridge Health Alliance, and University of Washington), a secure Web-based collaborative knowledge management system was used. The system provided distributed team members with direct access to the current and previous versions of all questionnaire materials. Each change made to one of the questionnaires or related materials was tracked by the system. Every night the system would query the Web server for any modifications and automatically generate an email notifying all project staff of the changes.
Once all of the questionnaire modules were concatenated and advanced through the second developmental phase, the sample management system, which had been developed in parallel to the questionnaire, was tested and integrated. The sample management system, SRC's proprietary system SurveyTrak, delivers sample addresses and questionnaire versions to the field staff and allows interviewers to transmit completed questionnaires back to the central office along with information about call attempts and sample outcomes and interviewer reports of time and expenses. 
Initial questionnaire design and testing
The questionnaire design and testing phase for each project spanned approximately one year. The initial goal was to finalize the NCS-R questionnaire first, particularly the psychiatric disorder sections, in order to make these sections available to NSAL and NLAAS. However, the time required to finalize the NCS-R questionnaire was lengthened because development of the NCS-R questionnaire and the World Mental Health Survey Initiative questionnaire occurred in tandem, resulting in many revisions to the core questionnaire over this period. Management of this questionnaire development activity was made somewhat more manageable by the SRC's involvement as the Data Coordination Center for the WMH Survey Initiative and by drawing upon the same core technical staff for WMH and the CPES studies.
During the instrument development phase, frequent telephone conference meetings were held between staff from NIMH and each of the participating institutions. One of the primary objectives of this early phase was to decide on common content areas across the studies. Content shared across the studies occurred primarily in the modules measuring the psychiatric disorders. Ta ble 1 displays the sections included in each study with the sections that were common across multiple studies shaded in grey. The average time in minutes to administer each section is also provided in Ta ble 1.
Study-specific modules added
The content of the core sections of the instrument remained essentially the same across the studies with the exception of additional questions about service use that were added to each diagnostic module in NSAL and NLAAS. The demographic sections were also comparable across the studies. Each study decided independently whether to keep, omit, or change non-core sections. Both NSAL and NLAAS added content areas located before and after the disorder sections, which addressed issues unique to the populations of those two studies.
Questionnaire testing and pretesting
The goal of the questionnaire testing phase was to identify wording and comprehension problems, logical inconsistencies, formatting issues, and programming errors and to measure the time required to administer each section. Figure 2 shows the flow of the instrument development and testing process for NCS-R and NSAL. Questionnaire testing Individuals familiar with the content of the questionnaire from SRC and the other participating institutions conducted much of the preliminary testing. The testing process was structured to ensure that each section of the questionnaire and each path within each section were thoroughly reviewed. At least two staff members working independently tested each module. Any problems in the flow and skip logic were recorded by the testers and subsequently reviewed by the testing coordinator in order to diagnose the source of the problem and to formulate solutions. When necessary, modifications were made. Each module was tested as many times as necessary using the same procedures to identify and resolve all problems. Several features of the questionnaires' architecture made the testing procedures particularly challenging. First, the core questionnaire included many intricate skip patterns, which controlled the flow of questions.
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Second, some sections of the core questionnaire were randomly administered to only a subgroup of respondents in order to reduce the overall length of the interview and respondent burden (NCS-R) Kessler and Üstün, 2004) . To verify that these skip sequences worked correctly, each possible path had to be tested multiple times.
Questionnaire pretesting
Three formal pretests of the questionnaire were conducted for NCS-R and NSAL from September to November 2000. The first two pretests were performed using the computerized questionnaires as stand-alone applications; the third pretest tested the integrated sample management application. For convenience, all NCS-R and NSAL pretests were conducted near SRC's offices in Michigan. Pretest respondents were identified through random household selection in specific neighbourhoods in the greater Detroit, Michigan area where demographic characteristics of the area Notes: The number associated with each section represents the sequential order of that section within the questionnaire for the study. Sections that are highlighted represent 'core' diagnostic sections that were administered across multiple studies.
accommodated the requirements of each study. Patient populations with particular mental health disorders were also included in the pretest to ensure that all sections of the questionnaire were rigorously tested. Tw o formal pretests were also completed for NLAAS. The first pretest was conducted in Fall 2001 in the Detroit area and in several locations in the southwest US where a higher proportion of Spanish-speaking Latino respondents reside. The second pretest was implemented in Spring 2002 in selected areas in California among Asian respondents who spoke Chinese, Vietnamese, or Ta galog. Probability methods were not used to sample households for the pretest, although respondents within households were selected randomly. Pretest interviewers were instructed not to conduct interviewing in any of the neighbourhoods in which the sample for the main study was located.
A total of 30 to 50 pretest interviews were completed during each round of pretesting for each of the three surveys. Pretest interviewers, programmers, researchers, and project management staff participated in debriefing meetings after each pretest. These discussions proved to be valuable in identifying problems with wording, interviewer instructions, and programming errors.
Beyond testing for wording problems, logical inconsistencies, and programming errors, the pretests were also used to obtain section timings so that an overall average administration time could be estimated. Since the time required to complete the questionnaire was a function of the number of items endorsed in the screening section, it was important to recruit respondents who would be routed into each section in order to obtain stable section-specific time estimates. The administration time for each section was then weighted by the anticipated percentage of general population respondents who would be routed into each section in order to obtain an overall estimate of the administration time for each study.
The initial length of time required to complete the interview was much longer than expected. In order to bring administration times more in line with budget assumptions, reductions in questionnaire content were made after each pretest. Deciding what content to cut was a lengthy process because of the breadth and scope of the research goals. Programming these extensive revisions after each pretest was also a time-consuming task.
For NLAAS, the testing and revision process was complicated by the need to make post-translation changes in five different language versions of the instrument. Figure 3 displays the instrument development process for NLAAS.
Revisions to questionnaires after pretesting
After formal pretesting ended, revisions to questionnaire content continued in all three studies. Some of these late revisions were based on the experiences of other countries that were part of the World Mental Health Survey Initiative. Interviewer training dates were fixed so training materials had to be developed and finalized while questionnaire revisions and additional testing continued.
In the end, it took on average approximately 2 hours (median = 2.0) to administer the NCS-R instrument and 2.4 hours (median = 2.2) and 2.7 hours (median = 2.4) for NSAL and NLAAS, respectively. The source code for the NCS-R Blaise instrument has in excess of 72,000 lines of programming code. The complexity of the program is also reflected in the size of the data files, which contain 5,774 output variables for NCS-R, 3,893 for NSAL and 4,317 for NLAAS.
Tr anslation procedures and issues
The principal investigators for NLAAS took primary responsibility for translating the English version of the questionnaire into each of the non-English target languages used in this study. Once the translated versions had been drafted and provided to SRC, native speakers as well as faculty at the University of Michigan who teach these languages were hired to review the questionnaire and conduct additional testing and evaluation. The results of each review were prepared in written form and forwarded to the NLAAS principal investigators, who made appropriate modifications. Tw o papers discuss the development of the NLAAS instrument in more detail (see .
Interviewer materials
Ta ble 2 provides an overview of the data collection materials that were developed for the CPES studies. Materials were standardized across the studies whenever possible. All NLAAS study materials were translated into Spanish, Vietnamese, Ta galog, and Chinese.
Interviewers
Each project required a national field staff of several hundred interviewers. The following section describes interviewer recruitment and briefly summarizes the characteristics of interviewers working on the projects. Interviewer remuneration is also discussed.
Recruitment
More than 900 interviewers were recruited and trained to work on the three studies. The geographic locations of the NSAL and NLAAS samples, coupled with the specific race and language requirements, created the need for an unusually high number of newly hired interviewers.
Hiring needs
Staffing requirements were determined by examining the sample locations of each project and assessing the availability of the SRC's on-staff interviewers. For NSAL, an attempt was also made to match interviewer and respondent race, whereas NLAAS had the goal of accommodating the language preferences of sample households (which was frequently tantamount to
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matching ethnicity). In addition, both NSAL and NLAAS included oversamples of target populations in areas of the country outside the SRC's national sample frame, thus adding to the need to recruit new interviewers to work in these areas.
Recruitment procedures
Supervisory staff living in or near sample areas were responsible for meeting recruitment goals in those areas. Standard SRC recruitment procedures included placing newspaper ads and posting flyers in strategic locations, such as community centres, libraries, college campuses and employment offices. Given the timing of the study -just after the completion of the US decennial censusit was often possible to recruit interviewers who worked for the US Census Bureau.
For NSAL and NLAAS, standard recruitment methods were supplemented with more targeted procedures. For NSAL, this included circulating flyers at churches in predominately African American and Caribbean When NCS-R and NSAL were first fielded, unemployment rates in the US were at historically low levels, which significantly affected recruitment efforts. Where appropriate, labour market analyses were conducted and interviewer starting pay rates in major labour markets were reviewed and increased to attract a larger applicant pool and also to recognize the complex nature of these studies.
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Interviewer selection procedures
Interviewer candidates were instructed to call a tollfree telephone number or to access a Web page to request an employment application. Based on review of the candidates' qualifications and performance in a telephone screening interview, the best candidates were invited to a face-to-face interview. During the recruitment process, the rigours of the job were emphasized to help applicants evaluate whether they would be able to meet the responsibilities of the position. Before an applicant was offered a position, a criminal background check was conducted.
Language certification procedures
Language fluency was evaluated for all NLAAS interviewer candidates before an offer of employment was made. A candidate's English speaking ability was evaluated during the recruitment process by SRC staff. Non-English fluency among bilingual candidates was initially evaluated by a language testing service and later by on-staff personnel previously certified by the language service. Spoken and written language fluency was evaluated for accuracy, complexity and ease of use.
Only candidates who scored in the passing range on the language assessment were hired.
Interviewer remuneration
As is the norm with all studies undertaken at SRC, interviewers were paid by the hour, rather than by the number of interviews completed. This payment approach recognizes the variability in each interviewer's work assignment (travel distances, varying levels of respondent cooperation, varying levels of access, and so forth). This method of payment also helps to motivate interviewers to work the most challenging cases and to take the time to use appropriate techniques (probing, seeking clarification) during the interview. In these studies, compensation based on hours worked also took into consideration the need to screen for eligible respondents as well as variations in the length of interview (from less than 1 hour to more than 10 hours). For these reasons, the standard payment approach was also followed in the WMH Survey Initiative. Hourly pay rates for interviewers varied across the country due to local labour market conditions. Within a labour market, pay rates could differ depending on the experience of the interviewer, and for NLAAS, whether the interviewer was bilingual.
Tr aining reimbursement and pay
All travel expenses incurred as part of an interviewer's training were covered, including transportation, hotel room, and meals. Due to expected high attrition rates just before training ended but before any interviews were conducted, trainees were paid approximately half of their regular hourly rate after training ended and received the balance as a 'bonus fee' once they were certified (see below) and completed five production interviews.
Production reimbursement and pay
As shown at the bottom of Ta ble 3, interviewer hourly pay rates ranged from $8.50 USD to $19.90 USD for NCS-R and NSAL, and $9.00 USD to $25.00 USD for NLAAS. Interviewers who were asked to travel into areas outside of their assigned region received a 'travel differential' of $2.00 USD per hour for the time worked while on overnight travel status. In an attempt to encourage productive interviewers on NSAL to travel more extensively to other areas (generally to urban areas where resistance was highest), the differential was increased to $5.00 USD per hour. Interviewers were also reimbursed for expenses associated with their work including mileage, supplies, postage, and telephone charges.
Interviewer characteristics
As shown in Ta ble 3, the interviewer workforce was primarily female. Nine out of 10 interviewers had completed some college coursework; and more than a third were college graduates. The diversity of the study populations for NSAL and NLAAS is also reflected in the interviewer workforce.
Attrition
Interviewer turnover rates for NCS-R, NSAL, and NLAAS were high. For NCS-R, the attrition rate was approximately 55%, for NSAL approximately 75%, and for NLAAS 61%. During this same time period, attrition rates on other SRC studies ranged from 25% to 40%. There were many factors that contributed to the attrition rates experienced, including historically low unemployment during the initial hiring phase, the need to hire a large number of new interviewers, a lengthy field period, and the demanding requirements of the position. The concentration of sample in major metropolitan areas, where recruiting and retaining staff is always more difficult, and where the environments are generally more challenging for interviewing, also probably played a role in the high attrition rates.
Tr aining programme
Ta ble 4 summarizes the training sessions each study held for field staff. A total of 342 interviewers were trained in one of six training sessions for NCS-R. There were four training sessions held for NSAL field staff, with a total of 329 interviewers trained. For NLAAS, a total of 275 interviewers completed training in one of four training sessions. Study-specific training lasted 5 to 7 days, depending on the study and which components were being covered. In addition, new interviewers received two additional days of training in general interviewing techniques (GIT) (Guenzel et al., 1983) . These techniques included basic instruction on standardized interviewing procedures and general administrative tasks. All training sessions were held at conference hotels in Ann Arbor, Michigan.
Tr aining session overview
Study-specific training sessions consisted of five main components: (1) instruction on household eligibility and respondent selection procedures; (2) questionnaire training, which included a section-by-section review of each module of the questionnaire, followed by question and answer sessions and two hour practice sessions; (3) computer training and practice sessions; (4) review of interview procedures and study materials; and (5) mock interviews in which interviewing and administrative tasks were integrated to model realistic interviewing experiences. To better convey t he content and to engage the training participants, trainers used a variety of formats, including large and small group lectures, round-robin practice sessions, mock interviews and one-on-one help sessions. Participants were given homework 
assignments, which the trainers reviewed to identify interviewers who were having problems with the computer hardware or software. For later trainings, experienced interviewers served as trainers for the two days of general interviewer training. The new interviewers benefited from the descriptions of the experiences of these interviewers, who were able to provide tested and concrete suggestions on how best to handle all aspects of the job.
Specialized training considerations
All three studies provided training in sensitivity to cultural, racial and socioeconomic diversity that would be encountered while conducting face-to-face interviews. Additional training was also provided on how to interview on sensitive or potentially embarrassing topics. Finally, because some of the questionnaire topics covered subjects that could reveal information about pending harm to the respondent or others, interviewers were trained on their legal obligations and on how to handle these rare but critical situations.
Additional instruction was given for completing the complex screening procedures for NSAL and NLAAS. Finally, all NLAAS interviewers were instructed on how to use the translated materials.
Tr aining certification procedures
Interviewers from all three studies were certified before they were permitted to contact sample households. The certification process assessed whether an interviewer could successfully apply interviewing principles and practices and administrative procedures in a mock interview with a supervisor (team leader) acting in the role of respondent. Depending on their performance during this mock interview, interviewers were certified to work immediately, given the opportunity to retake the certification test after self-study, or removed from the project. The majority of interviewers were certified in person at the conclusion of training. The number of interviewers who were unable to meet the certification requirements was minimal. No more than 12 trainees failed certification in any of the three studies. NSAL also provided a three-day training session for team leaders part way through the field period to assist them in helping interviewers as they encountered the more challenging resistant and difficult to reach cases. Te am-leader training was two to three days in length and included in-depth discussions of study goals and procedures; effective methods for managing a team and coaching interviewers; review of production and administrative reports; quality control procedures; personnel management; time management skills; and training in the use of spreadsheet, word processing, and email programs.
Respondent recruitment
As discussed in detail in this section, determining eligibility, which involved a complex procedure of sorting household members into various categories defined by age, gender, race and ethnicity, was often a challenge for interviewers. A number of response enhancement strategies used in the three studies are also described in this section.
Screening
After introducing the study, the interviewer requested information about each adult living at the address on that day in order to determine his or her eligibility. Following a set of procedures that reflected each study's eligibility criteria (see Ta ble 5), the interviewer would identify which, if any, adults in the household were eligible for the study.
One respondent (or additional respondents depending on the study design) was randomly selected from a sequential listing of the eligible household members using the Kish selection procedure (Kish, 1965) . It should be noted that the Kish procedure produces a small bias for households with more than six adults. The procedure underrepresents young females in these large households. However, it only affects a very small number of households (approximately one household in 1,000) (Kish, 1965) . Household listing and respondent selection information was subsequently transcribed from paper coversheets into the Blaise interviewing application.
Once a respondent was selected, no substitutions were allowed. Every effort was made to interview the selected respondents. Appointments were scheduled at times convenient to the respondent, the respondent's language preference was accommodated, and interviewers returned to the household as many times as needed to complete an interview.
On average, it took 7.1 contact attempts (median = 5) to complete the primary respondent interview for NCS-R, and another 4.7 (median = 3) to complete the second respondent interview. A contact attempt included in-person visits as well as telephone calls. For NSAL, the average number of contacts needed to complete an interview was 7.4 (median = 5). For NLAAS, an average of 9.2 contacts (median = 6) were necessary to complete the first respondent interview and another 11.6 (median = 8) to complete the second respondent interview. To reduce costs, a higher portion of the second adult interviews for NLAAS were conducted by phone, if convenient for the respondent. As Figure 4 illustrates, 90% of the interviews for NCS-R and NSAL were completed in 15 or fewer attempts. The figure was similar though slightly lower for NLAAS (85%). By the 40th contact attempt, more than 98% of the interviews for each study had been conducted. It should be noted that in rare cases in each of the three studies, 70 or more attempts were made to complete an interview.
Obtaining informed consent
Written informed consent was required for NLAAS, while NCS-R and NSAL only required oral consent before an interview. The consent form for NLAAS was translated into all of the study languages. As adult respondents were being interviewed, the Institutional Review Board (IRB) allowed either the respondent or the interviewer with respondent permission to sign the consent form.
Written informed consent for taping an interview was required for all three studies. A sample of each interviewer's completed interviews were recorded to evaluate interviewer performance.
When approaching a household for the initial household screening, interviewers read the following script before requesting household information:
Hello, I'm (interviewer's full name) calling from the University of Michigan's Survey Research Center [SHOW ID BADGE IF IN PERSON] . We're conducting a study about people's health and health issues. This address was selected as part of the study's national sample, and I may need to interview someone here.
Once screening was completed and a respondent selected, the interviewer read SRC's standard informed consent statement before beginning the interview as follows:
Before we start, I would like to assure you that this interview is confidential and completely voluntary. If we should come to any question which you do not want to answer, just let me know and we will go on to the next question.
Procedures for reducing non-response
A wide variety of tools and procedures were developed at the beginning of each project to maximize respondent participation. Additional refusal conversion NCS-R-Main R NSAL-Adult R NLAAS-Main R strategies and protocols were devised and implemented as the study progressed.
Interviewer training
Interviewers were provided with initial and ongoing training on the importance of and techniques for reducing non-response. During interviewer training, in-depth explanations of why non-response bias was an important issue to address were presented. This information helped interviewers develop a deeper understanding of non-response and how it could adversely affect survey estimates.
As part of initial study-specific training, techniques for gaining cooperation were discussed. These included maintaining professionalism, establishing a dialogue, building knowledge of the project and the respondent, anticipating common questions, using active listening techniques, treating each contact as a unique interaction, and ending interactions on a positive note.
Interviewers were given additional materials including 'frequently asked questions' that they were likely to encounter from respondents (for example, 'what is the purpose of the study?') and common respondent objections (for example, 'I'm not interested', 'I'm too busy') along with possible responses to address these questions or concerns. Interviewers were encouraged to tailor these responses for specific situations.
After training, interviewers were given opportunities to practice their skills in obtaining respondent cooperation during team conference calls and in individual coaching sessions with supervisors. Weekly team calls often involved discussion of challenging situations and effective solutions to address them. Refusal conversion techniques that were working well for interviewers were shared in the weekly interviewer newsletter. Groves and Couper (1998) discuss the importance of 'tailoring' in interviewer-respondent interactions. In this context, interviewers use different approaches in introducing the survey request based on what they observe about the sample household or the neighbourhood more generally. For example, interviewers may use different language to present the survey request based on their perception of the level of education or socioeconomic status of the potential respondent. Interviewers who excel in gaining cooperation have a wide array of these 'scripts' that they use to tailor their interactions with respondents. Interviewers can tailor Pennell et al. these scripts from the cues they receive over successive interactions with respondents. Experiences over a variety of interactions provide interviewers with additional successful scripts, thereby increasing the likelihood of securing cooperation.
Ta iloring
Respondent incentives
In all three studies, respondents were offered financial incentives for survey participation. Respondents were initially paid $50 USD upon completion of the interview (most respondents received payment by cheque, however interviewers had the option to pay in cash if they thought it would help to secure the interview). Incentives were later increased near the end of the project in an effort to boost response rates (see discussion of responsive design below).
Persuasion letters
Persuasion letters or refusal conversion letters were another strategy used extensively to encourage participation. Standardized letters were designed to address common concerns (for example, 'I'm too busy') and individually written letters were prepared for situations that warranted a tailored response. These letters were sent to households by team leaders after consultation with the interviewer.
Special respondent recruitment efforts
During the course of data collection, special letters were sent to either the entire remaining sample in a final attempt to maximize response or to targeted groups (for example, managers of locked buildings) based on specific issues that were affecting data collection progress (for example, difficulty gaining access to a locked building or gated community). In addition to these letters, project staff developed a team of 'locked building specialists' who would meet with building managers or residential boards to explain the study, garner their support for the project, and gain access to the building or gated community.
Distinctive mailings
Many different study-related letters might be sent to a selected household, so it was important to make mailings distinctive and noticeable. Some approaches that were used in these studies included handwriting addresses and applying stamps, using different sized envelopes and small token gifts (for example, magnets, pencils), and sending letters by priority mail or courier service.
To ll-free respondent telephone line
To ll-free telephone numbers were available to respondents who wanted to verify the legitimacy of the project or to contact the interviewer about an appointment. For NLAAS, telephone numbers were maintained for each study language. The staff members answering the toll-free lines were trained in interviewing and refusal conversion, and were highly effective in clarifying basic facts about the study and convincing reluctant respondents to schedule an interview. The ability of staff manning the toll-free line to transfer calls from respondents directly to interviewers in the field helped to avoid missed opportunities for interviews. When data collection was at its peak, the toll-free line staff was handling approximately 30 calls a day, and over the course of the three studies more than 6,000 calls were answered.
Use of travelling interviewers
Tr avelling interviewers were used in several capacities in these studies. Due to the long field periods and interviewer attrition, some areas were understaffed at various points. At times it was more cost effective to send travelling interviewers to work in these areas than it was to hire and train new staff. Interviewers travelling to these locations were quite effective in convincing resistant respondents to participate by emphasizing how far they had come to obtain an interview. Experienced travellers were also used to team up with local interviewers who were inexperienced or meeting with unusual resistance in a particular area.
Responsive design approaches
Responsive design refers to the application or incorporation of survey design features and decision rules that optimize the trade-off between survey cost and the various sources of survey error, such as that potentially produced by non-response (Heeringa and Groves, 2004; Heeringa et al., 2004) . The methods use empirical data that accumulate during the course of data collection to determine the best strategies for reducing error. SRC's daily receipt of process and production data, such as detailed information on calls per case, the status of all outstanding sample, and interviewer performance, allowed staff to make timely decisions about interventions and approaches to optimize production.
Near the end of each project, several responsive design strategies were implemented. These included increased respondent incentives, interviewer incentives, offering an abbreviated interview schedule, and subsampling active cases.
Increased respondent incentives
An effective strategy for reducing non-response is to offer an increased monetary incentive (Singer, Groves, and Corning, 1999; Singer, Van Hoewyk, Gebler, Raghunathan and McGonagle, 1999 ). An increased incentive also has a positive effect on interviewer morale, as it gives the interviewer something new (and better) to offer sample members who up to this point were reluctant to participate.
Both NLAAS and NCS-R employed respondent incentive increases, although the exact timing, size of the increases, and target sample varied across the studies. Incentives of up to $150 USD were offered on these two studies.
Abbreviated interview schedule
Another option that can be effective in maximizing response rates is to offer a shortened interview. As with increasing monetary incentives, this also supplies interviewers with a new approach to attempt to convince potential respondents to participate. The downside, of course, is that decisions must be made as to which items are to remain in the questionnaire.
Only NCS-R elected to introduce a shortened interview. Near the end of the data collection period, an abbreviated interview schedule was presented to reluctant respondents. The short questionnaire took on average less than 60 minutes to administer and included the screening section, premenstrual dysphoric disorder diagnostic section, and sections that collected sociodemographic information (for example, employment, finances, marriage). The shortened interview allowed more interviews to be completed by telephone, which lessened the burden on respondents and reduced interviewer travel costs at the end of the project when the remaining sample was widely dispersed.
Interviewer incentives
A third approach to increase response rates is to provide monetary incentives to interviewers. This is often implemented at the end of the project when most of the remaining sample is resistant or difficult to reach. Various interviewer bonuses were put into effect late in the data collection period for all three studies.
Subsampling
Each study implemented subsampling plans in an attempt to maximize response rates given resource constraints. These are discussed fully in Heeringa et al. (2004) .
Institutional review board considerations
These studies presented a number of unique challenges related to human subjects' protection and institutional review boards (IRBs). For NCS-R and NLAAS, the principal investigators were at different universities and thus the initial design and any changes in study protocol had to be approved by the IRB committee at each institution. At times, the IRB committees had varying requirements, making it necessary to negotiate changes among the different organizations until materials and protocols met with approval from all committees. This led to some delays in implementing changes, and difficult negotiations when, for example, one committee required a certain wording in a letter that the other committee did not want to approve. The level of respondent incentives proved another point of contention as the institutions sometimes disagreed on the amount of money that was appropriate to pay respondents for participating in these projects. As an additional complicating factor, the IRB regulations at the different institutions changed over the course of the data collection period.
Effectively addressing these complexities meant that the management staff at the participating universities and primary funding agency had to work closely to coordinate IRB submissions and had to plan major design changes far in advance of their implementation. This often hampered efforts to react quickly to changing needs and requests during data collection.
Considerable resources were spent on tracking protocol changes and obtaining IRB approvals from all participating institutions. These changes also necessitated the adoption of extensive version control procedures to ensure that all interviewers were using the current version of each letter, form, booklet, questionnaire and revised procedures.
Data collection
This section describes the field structure and organization, data collection processes, and production results for NCS-R, NSAL and NLAAS. Figure 5 shows the organizational structure of the field and central data collection staff for NCS-R, NSAL, and NLAAS. The field staff for each project was divided into teams of 6 to 12 interviewers. Each team was supervised by a team leader. Approximately 3 to 4 teams formed a workgroup, which was supported by a team leader coordinator. Each workgroup was assigned to a regional field manager, who was responsible for the workgroup's interview production efforts, quality control and personnel management. Whenever possible, teams were comprised of groups of interviewers from the same region. Every effort was made to assign interviewers to teams prior to training so that interviewers on the same team would be able to work together during training.
Field organization
The CPES projects had varying levels of interviewer supervision requirements. These levels were largely determined by the number of interviewers working at any given time and the ratio of newly hired interviewers to experienced interviewers. Over the course of the project, NCS-R had 21 supervisors (team leaders), NSAL had 17, and NLAAS had 25. The ratio of supervisor to interviewer ranged from approximately 1 to 6 immediately after trainings when interviewers needed the highest level of support to approximately 1 to 12 when new interviewers were starting to gain proficiency in their tasks (generally about three months after training). Since supervisory staff also conducted interviews, the supervisory ratios could easily be adapted to these changing needs.
The responsibilities of a team leader involved verifying and reviewing interviews for completeness and accuracy, and coaching interviewers to help them meet production goals and maintain quality standards, while also minimizing costs. Te am leader coordinators were responsible for writing weekly production reports summarizing progress toward goals and technical and other issues that may have impacted production. The team leader coordinator also oversaw activities such as supervising a tracking team or coordinating and resolving technical problems for the region.
Meetings were held regularly and frequently during the field period. The regional field managers met with the central office management staff to assess progress, identify and solve problems in the field, and work out details of new procedures. In weekly meetings with their interviewing teams, team leaders reviewed the previous week's progress and distributed information about procedures or upcoming changes to the project. Te am leaders also had a weekly one-on-one call with each interviewer to review the sample and talk about issues or problems specific to the interviewer.
Email was used extensively as a communication tool for these projects. Weekly memos and notes from meetings were distributed to keep everyone informed of study progress and changes in procedures.
Interviewer assignments
Te am leaders were responsible for assigning sample to interviewers. Initially, the sample was assigned with the goal of minimizing travel time and thus costs. As the available sample diminished and special needs became evident (for example, resistant cases, matching the language of the respondent and interviewer, locked buildings, and so forth), sample addresses were assigned to the interviewers most capable of handling the special situations.
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During the NLAAS field period, an additional sample was released to adjust for lower than expected eligibility rates, and second adults who were identified in sample households were automatically added to the available sample. Because of the ever-changing nature of the sample, and due to attrition and hiring and training of new staff at various times, reassignment of work was often necessary to provide the interviewers with work assignments that were appropriate to their availability and skills.
Cost and quality were also considerations in interviewer assignments. As the study progressed, high-quality and low-cost interviewers were assigned additional sample, and interviewers with high cost and/or lower quality were released from the project.
Both high rates of interviewer attrition and implementation of the level of quality control necessary for the significant number of new interviewers hired for these projects were challenges for the field supervisory Interviewers staff. These challenges were met by providing strong centralized office support for the supervisory staff.
Data collection results
For NCS-R, a sample of 13,054 addresses was fielded. In 98.1% (11,222) of occupied housing units (11,443), interviewers were able to determine whether or not the household was eligible for inclusion in the study. A total of 10,622 addresses yielded an eligible household. As summarized in Ta ble 6, 9,282 adult interviews were completed: 7,693 interviews with the main respondent and 1,589 interviews with a second adult in the household. As discussed earlier, 554 additional interviews (not included in Ta ble 6) were collected using a shortened form of the instrument with a subsample of non-respondents in an effort to assess non-response bias. (2004) and Heeringa et al. (2004) for a complete discussion of final sample outcomes and response rates. In contrast to the relatively high sample yield for NCS-R, in NSAL, 11,634 eligible households were identified from 26,495 randomly sampled addresses. A total of 6,199 adult respondents were interviewed as part of NSAL (1,006 white respondents, 1,623 respondents of Caribbean descent, and 3,570 African American respondents). The overall response rate for the core NSAL national sample was 71.5% (AAPOR Response Rate 3; AAPOR, 2004) . The Caribbean Supplement sample, which was designed to target areas with high concentrations of persons of Caribbean origin, yielded a weighted response rate of 76.4%. See Jackson et al. (2004) and Heeringa et al. (2004) for additional description of the final distribution of sample dispositions and response rates.
The NLAAS project also involved a significant amount of screening. From a total sample of 27,026 addresses, 4,345 eligible main respondents and 1,234 eligible second adult respondents were identified. For NLAAS, 3,620 main respondent and 1,029 second adult interviews were completed. The weighted response rate for NLAAS was 75.7% among main respondents (77.6% for Latinos, 69.3% for Asians) (AAPOR Response Rate 3; AAPOR, 2004). For second respondents, the final response rate was 80.3% (82.4% for Latinos, 73.7% for Asians). As noted earlier, 215 non-Asian, non-Hispanic white controls were interviewed prior to the elimination of the interviewing of white controls due to budget constraints. More detailed information regarding sample outcomes and calculation of response rates can be found in Heeringa et al. (2004) . See Ta ble 6 for a general summary of data collection results across the three studies.
Although response rates for these three studies were more than acceptable given the respondent burden and oversampling of minority populations who are often less likely to participate in surveys, it should be noted that it is becoming increasingly difficult to achieve high response rates in household surveys. Refusal rates for US face-to-face government-sponsored s urveys, Ta ble 6. Interviews, response rate, interview length and number of contacts for NCS-R, NSAL, NLAAS including the National Crime Victimization Survey (NCVS), Current Population Survey (CPS), and the National Health Interview Survey (NHIS), are increasing over time (Groves and Couper, 1998; Groves et al., 2004 (2002) analysed time series data for government-sponsored surveys from 16 primarily European and North American countries and reported similar declines in response rates over time. Groves and Couper (1998) identify several possible explanations for the downward trend in response rates. With an increase in the number of singleperson households and higher levels of female labour-force participation, it is less likely that an interviewer will find a household member at home. As noted earlier, the growing number of gated communities and locked apartment buildings also has affected contactability. Groves and Couper cite increasing distrust of strangers and reduced levels of civic engagement as potential contributors to lower survey cooperation rates. In recent years, telephone survey participation seems to have been negatively affected by the rise in telemarketing calls.
1
With both adults employed and longer work hours for the average worker, many households also express concerns about being too busy to complete an interview. A number of these factors are beyond the survey organization's control but others can be addressed in designing and implementing surveys like the CPES. See the section on respondent recruitment, above, for additional discussion of response-enhancement strategies.
Missing data rates
Despite the sensitive nature of many of the survey questions, the proportion of missing responses for most survey items was quite low (<1%). A missing response was defined as a 'don't know' or 'refused' response. The missing data rates for some of the more sensitive NCS-R interview items are presented in Ta ble 7. As is often found in surveys that pose less sensitive questions, income items had the highest rates (6.3% to 10.6%) of item-missing data.
These generally low rates of missing data were probably due, at least in part, to the intensive training that interviewers completed combined with the effective coaching and quality control procedures used by the field supervisory staff. There were also features of the questionnaire, such as explicit follow-up probes for the interviewer to use if the respondent provided an initial 'don't know' response (for instance, 'About how old were you the first time? IF DK, PROBE: Was it before your twenties?') and protocols for recording a 'don't know' response as a 'no' when asking respondents if they had experienced a particular symptom, which probably contributed to low rates of missing data. In addition, as briefly mentioned earlier, all three surveys used an introductory commitment statement that has been shown in methodological research to increase the accuracy and completeness of reporting (Cannell, Marquis, and Laurent, 1977) . See also Kessler and Üstün (2004) . This question was placed in the first section of the interview after some initial warm-up questions and directly before the diagnostic stem questions. The precise wording for this item (*SC19) was as follows:
(READ SLOWLY) The rest of this interview asks about your physical and emotional well-being and about areas of your life that could affect your physical and emotional well-being. It is important for us to get accurate information. In order to do this, you will need to think carefully before answering the following questions. Almost all respondents (99%) agreed to provide accurate information at this point in the interview. Respondents who answered 'no', 'don't know' or 'refused' to the commitment question were terminated from the interview at that point.
Respondent burden
Clearly, participation in these studies involved a significant time investment for many respondents. The effect of burden on response rate and data quality is important to consider particularly in studies like the CPES that place considerable burden on respondents. The scarce literature on the relationship between burden and survey participation is mixed (see Bradburn, 1978; Sharp and Frankel, 1983; Bogen, 1996) , although in a review of the literature Bogen (1996) offers some evidence that lengthier interviews are associated with lower levels of response. Bradburn (1978) suggests that respondents may be more willing to consider a longer interview if they believe that their participation will contribute to an important research purpose. Conveying the value of the research effort and the respondent's participation in it was carefully considered in designing these studies. As described earlier in this section, a commitment statement that emphasized the importance of quality data and then asked respondents to agree to provide accurate information was used to attempt to maximize data quality in these studies.
Another aspect of respondent burden is the emotional distress that may be experienced during and/or after the interview as a result of answering sensitive survey questions. In three mental health surveys that assessed respondent reactions to the interview, the percentage of respondents who indicated distress or who appeared distressed as observed by the interviewer ranged from 3% to 9% (Turnbull et al., 1988; Henderson and Jorm, 1990; Jorm et al., 1994) . To attempt to address the potential for emotional distress, the researchers in one of these cited studies mentioned the use of strategies that were employed in the CPES, such as the availability of a clinical support person and providing a listing of community mental health resources to respondents (Turnbull et al., 1988) . All CPES respondents were given a 'resource card' that contained a list of various organizations that would be able to offer support services and their contact information, so that respondents could call directly and receive assistance on issues including substance abuse, domestic violence, and mental health. The card was given at the beginning of the interview to avoid any perception that the respondent was receiving it in response to information revealed during the interview. Respondents should also be informed about the potentially sensitive nature of the questions and that they can refuse to answer any question (Turnbull et al., 1988; Henderson and Jorm, 1990) . Effective techniques for handling emotional interview situations was a component of interviewer training for the CPES and has been highlighted in the literature as an important consideration in research involving sensitive topics (Turnbull et al., 1988; Jorm et al., 1994; Corbin and Morse, 2003). In sum, it is likely that some respondents may experience anxiety or distress in answering mental health survey items but the techniques used in the CPES and further supported in the literature can be helpful in minimizing any negative impact on respondents.
A number of survey participants indicated that the interview positively affected them (Turnbull et al., 1988; Henderson and Jorm, 1990; Jorm et al., 1994; Corbin and Morse, 2003) . Corbin and Morse (2003) note that interviewees may leave the interview with a sense of relief. Positive interview experiences shared by CPES interviewers appear to support this assertion.
Motivational aspects
To meet the challenges of data collection successfully for these studies, study staffs and regional field managers paid particular attention to the morale of field staff. Fostering a team spirit and effective communication between field and central staff, providing technical support, and offering professional mental health support services, were all crucial in supporting and motivating field staff.
Te amwork and communication
Each project placed an emphasis on teamwork at all levels of the organization. The sense of working toward a common goal was vital in meeting the demands of a prolonged data collection effort.
Another motivational factor related to teamwork was the importance placed on open, honest, and frequent two-way communication between the field and central office staff. This was critical for catching errors and streamlining processes.
A weekly interviewer newsletter was an effective formal communication tool used in these studies. The newsletter congratulated staff on their accomplishments, highlighted innovations that could be used by other interviewers, and kept employees focused on what was most important at different phases of production.
From the beginning of field production it was clear that communication from the principal investigators to the field staff was highly motivating. Communication from the investigators via newsletter and email kept field staff apprised of how data collection efforts were progressing from the researchers' perspective, motivated them at certain key times in production (for example, why refusal conversion was important), and helped
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them to understand the rationale behind changes made to the study after production had begun.
Field help desk
With a large field staff working remotely with laptops operating complex technical systems, it was critical to provide on-call technical support. This vital role was filled by SRC's field help desk, which comprised six individuals who served as the technical support liaison between field staff and the central office.
In the event that an interviewer experienced technical problems, he or she was instructed to call the toll-free help desk phone number. All requests for assistance and follow-up correspondence were logged in a case-management system and tracked weekly to identify systematic problems. A total of 10,709 help desk calls were received between February 2001 and November 2003 for the CPES studies.
Clinical support
Because of the sensitive nature of the questionnaire subject matter, providing clinical support for interviewers and respondents was an essential part of field operations. This support was provided by a clinical social worker who had prior experience working with interviewers. As part of study-specific training, the social worker led a one-hour session in which she described her role as a clinical support person. She also discussed what to expect during the course of a typical interview and how to handle emotional reactions in the interview setting. Interviewers were coached on handling situations where respondents appeared to be a threat to themselves or others, and what to do if there were signs that abuse was taking place in the home.
During the course of data collection, between five to 10 calls or emails per week were placed or sent to the clinician. The vast majority of calls were cases in which interviewers were concerned about the mental health status of respondents. In these cases, the clinician would determine whether follow-up with the respondent seemed appropriate based on the information provided by the interviewer. A second type of call involved interviewers who had administered part of an interview and wanted to talk with the clinician about the respondent before going back to complete the interview. A third type of call was from interviewers who requested help with a personal problem or workrelated situation (for example, how to effectively deal with a particularly distressing interview) or supervisors who had concerns about an interviewer. Access to professional support services was clearly valued by respondents, interviewers and supervisors.
Quality control procedures
Quality control procedures were an integral part of each project. This section details the procedures used to monitor interviewers during production and the protocols that were implemented for receipt of materials from the field. Instrument development, hiring, and training quality control procedures are covered in those corresponding sections.
Quality control procedures during production interviewing
The quality of an interviewer's performance was assessed by determining compliance with household enumeration and respondent selection procedures; evaluating taped interviews; and verifying interviews.
Review of coversheets
Once a sample case was finalized, the coversheet was mailed back to the central office where the household screening and respondent selection procedures were reviewed to ensure that the eligibility status of the case had been correctly assigned and that the appropriate respondent had been selected. Coversheets were examined for systematic errors and interviewers were given feedback on their completion of coversheet information. Where errors resulted in the selection of an incorrect respondent, attempts were made to obtain an interview from the correct household member. In addition, for NLAAS, all coversheets were checked to verify that the informed consent statement had been signed.
Review of taped interviews
All interviewers were required to tape their interviews for evaluation purposes. An interviewer's first five interviews were recorded, as were regularly scheduled interviews throughout the data collection period (approximately 5% of each interviewer's interviews were recorded and evaluated), to assure that interview quality was maintained. A team leader or a member of the centralized quality control staff critiqued and scored the interviewing performance using a standardized online evaluation form that addressed each of the following points:
•k nowledge of study objectives; Pennell et al. •p roper use of household enumeration and respondent selection procedures; •a ppropriate use of refusal aversion and conversion techniques, when necessary; •u se of general interviewing techniques (for example, reading questions exactly as worded, neutral probing); and •r apport with the respondent (for example, professional, confident manner, use of feedback).
The data supplied in the online form were saved to a master database that contained information on all interviewer evaluations for the project. The evaluator would prepare a summary and email a copy of the report to the interviewer and the team leader. For a subset of interviews, question responses from tape recorded interviews were also compared to responses keyed into the computer to assess interviewer understanding and facility with the data entry process.
Verifications
The term 'verification' refers to the process of confirming that a sample case was either ineligible to participate in the study or eligible and actually participated in an interview. Both types of verifications involve a team leader or a quality control staff member recontacting sample households: any adult household member in the first case, and the respondent in the second case. Five per cent of each interviewer's ineligible households were recontacted to ascertain whether the interviewer's determination was accurate. If the determination was incorrect, the case would be reopened in order to attempt to conduct an interview with the appropriate respondent. A random 10% of an interviewer's completed interviews were verified. To v erify that an interview had been completed, a series of factual questions from the beginning, middle, and end of the interview were readministered. The original interview and reinterview responses were then compared. If anomalies were found, all of an interviewer's cases were then verified. Eligibility and interview verification reports were sent to each interviewer and team leader to keep them apprised of any quality control issues.
Data monitoring
Administrative and respondent questionnaire data were monitored throughout the project to assure high quality data collection.
Field production reports
A variety of reports were developed to assist managers in tracking the performance and progress of each study. These reports provided national, regional, team and individual interviewer level statistics (for example, number of completed interviews, interviewer production hours per interview, distribution of finalized cases by status) that were carefully reviewed by project staff to evaluate data collection progress at these various levels. All reports were updated daily.
Section timings and screening question reports
Periodically, reports were produced that documented information on individual interviewer's data entry patterns and time spent in each section of the instrument. Timing information helped to identify potentially fraudulent interviews (timings that were significantly shorter than average) and to verify timesheet claims of extremely long interviews. Staff reviewed the screening question reports for unusual response patterns that might suggest falsification.
Materials receipt
Each of the three studies required the completion of several paper forms for each selected household. These materials were a combination of items that had further use in the project (for example, consent forms that had to be recorded and stored) and items that needed secure short-term storage and disposal because they contained identifying information about the respondent (for example, coversheets and contact information sheets). Monitoring the receipt of these materials and putting systems in place to retrieve missing materials was a major task given the number of paper forms and the large sample size for each study. All materials mailed by interviewers were sent to Ann Arbor using a trackable mailing or courier service. Receipt control logging programs were set up to record receipt of packages (tracking numbers) and the contents of those packages. A log of materials that had been sent was compared against a log of materials that had been received each week to identify packages that had not arrived in Ann Arbor.
Data processing
Data transmission
Each day interviewers connected their laptop to a telephone line and dialled up an ISP to submit and
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receive information from the central office. The purpose of the communication was twofold. First, all work performed since the previous communication was transmitted to the central office and the information updated in the master files. As part of the daily communication, interviewers reported the hours that they worked and their expenses. This information transfer allowed for real-time monitoring of interview production, sample disposition and costs. Second, information from the central office, including programme updates, transfers of sample between interviewers, and newly released sample, was transmitted electronically to interviewers.
Data editing and coding
Many data processing activities that are typically completed when collecting data via paper questionnaires were unnecessary in these studies because the questionnaires were computer administered. For example, making sure that questions were asked in the correct sequence, checking for out-of-range or inconsistent responses, and filling in the appropriate question text based on a respondent's previous answers were all controlled by the interviewing application software. Inconsistent responses that failed the programme's edit checks were brought to the attention of the interviewer who could resolve the inconsistency with the respondent during the interview, improving the quality of data and minimizing the need for back-end editing.
Although these software programmes automatically performed many of the decisions formerly made by interviewers using paper questionnaires, the data for each study did require some additional editing and coding. Editing operations included processing each interview through a series of programming routines that evaluated question responses and assigned codes to indicate the presence or absence of each mental health disorder assessed by the study. A number of other summary variables based on individual question items were also created in preparation for the project's analysis phase. In addition, each study included several open-ended questions, which were coded.
Data file creation
Data files were extracted to ASCII and converted to SAS format once data collection began and were updated throughout the data collection period. Early in the data collection phase, these files were used by project managers to identify any problems with administration of the questionnaire and to monitor response trends and patterns. Data sets were produced for the studies' principal investigators on a weekly basis to allow the investigator's staff to perform preliminary analyses.
Data file documentation
A codebook and set of companion instructions and study materials were prepared for each study. The codebook provided the information that users need to associate a variable in the data file with the corresponding question on the questionnaire and documented the characteristics of each variable in the data set, such as its format and response codes. The codebook also contained frequencies for nominal and ordinal variables and a set of basic descriptive statistics for continuous variables. For NLAAS, the HTML compatible codebook included a facility to view each question in any of the five languages.
Conclusions and recommendations
The previous nine sections offered a glimpse into the activities involved in the design and implementation of data collection procedures and systems for the CPES studies. This section reviews some of the challenges and lessons learned at each of the major development and implementation phases.
Questionnaire and materials development
The complexity of the survey instrument and pace of development created several challenges. Systems that facilitated the control of versions were essential given the numerous questionnaire iterations across the WMH and CPES studies and languages. It was also important to allocate sufficient time for senior staff to review and test the instrument. Overlap in key staff across the projects, both at the project management and technical support levels, yielded benefits by making experience gained on one project available to other projects.
After fielding the CPES studies, the SRC developed protocols for instrument specifications to facilitate communication between the instrument designers and programmers to increase programming and testing efficiency. The SRC has also developed tools that automatically produce hard copy of the instrument and allow for online testing of all branching and skips, also increasing testing efficiency.
These studies could not have been fielded without a system for automatic delivery of updated instruments to interviewers. Early review of the production interview data was critical to ensure that the revised version of the programme was performing to specifications.
The various study materials worked well for gathering the required information, although reliance on numerous paper forms created opportunities to lose information. The best solution to this problem is to minimize reliance on paper-based forms. When that is not possible, forms can be combined to reduce the number of separate pieces of paper that need to be completed and tracked. Experienced interviewers can offer guidance on assembling sets of materials and organizing a 'car-based' office for the large quantity of materials. Finally, providing interviewers with small job aids such as checklists for each completed interview can assist in minimizing missing data.
The decision to use a paper-based procedure for screening and respondent selection rather than the electronic alternative was made to address logistical limitations that existed at the time of these studies. The laptops that were used were too heavy (8.2 lbs, 3.7 kg) and lacked the screen clarity necessary for doorstep interviewing. After the completion of these studies, the SRC fielded a number of studies that demonstrate that doorstep screening is possible with appropriately-designed lightweight laptops (3.5 lbs, 1.6 kg) thereby eliminating the need for paper-based respondent selection protocols that are prone to error and take more time to complete.
Interviewer recruitment and training
In recruiting and training interviewers for these studies, a number of enhancements and recommendations were developed that can be applied to many complex surveys. In planning recruitment and training for studies that involve a significant screening effort, it can be more efficient to recruit and train a separate staff to screen households for eligible members rather than have highly trained interviewers spend a significant part of their time visiting ineligible households.
In developing a training approach, sending interviewers materials to read and exercises to complete prior to training can reduce the amount of new content delivered during training. The SRC has subsequently developed an extensive at-home interactive e-learning training package that reduces on-site training time by four days for the CIDI instrument.
For the on-site training component, using a 'community-based' training model with 20 to 30 trainees has the cost advantage associated with largescale trainings as well as the benefits of small-group settings. In this model, teams of interviewers who will work in the same geographic area can be trained together, thereby establishing an early connection with their teams. The learning burden placed on interviewers during training can be reduced by dividing general and study-specific training into two sessions and holding back training topics that interviewers will not need (for example, advanced training on refusal conversion techniques) until a training session later in the production process.
Data collection
There were a number of important lessons learned as a result of challenges encountered during data collection. Given the wide range in the amount of time required to complete an interview and the complexity of the interviewing task, it was important to set realistic production goals and to revise them to reflect the number and mix of cases in the field.
To maximize response, many strategies and tools that were described earlier are vital. Tw o additional points merit mention here. First, refusal rates should be monitored early in the field period in order to identify interviewers who are best suited for refusal conversion as well as those who are having problems and need remedial training. Second, a wide variety of 'tools' should be provided to interviewers to allow them to choose the best one for a given situation; for example, offering a different version of a letter or providing a cash or cheque incentive depending on the respondent's preference.
Interviewer safety and administrative issues associated with respondent payment are two areas that may be overlooked in planning for data collection but deserve careful consideration. The production plan should include strategies that minimize risks to interviewer safety. These may include hiring staff to accompany the interviewer or simply providing the interviewer with a cellular phone. For studies that utilize respondent payments, adequate staffing should be devoted to the processing of respondent incentive payments and procedures set up to handle problems with payments.
Data processing
In designing and implementing studies where data will ultimately be shared and analysed across projects, it is
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important to commit resources to ensure compatibility in data structure across the instruments. These studies were designed to make maximum use of similar data structures and naming conventions to facilitate creation of an integrated codebook combining questions from each study.
The production of codebooks and hard-copy instruments can be time-consuming post survey processing activities. To reduce the time and resources devoted to this activity, SRC has recently developed a data documentation system that produces eXtended Markup Language (XML) documents that represent the aspects of the Blaise CAI instrument, which can then be used to generate codebooks, paper versions of the questionnaire, and other data documentation automatically.
In sum, despite the challenges of these studies, their scope and complexity compelled central office and field staffs to develop new approaches that enhanced the quality of the data and clearly contributed to the success of these projects. It also is important to emphasize the vital role that dedicated interviewers played in each of these studies. Many of the interviewers report that this study was one of their most rewarding interviewing projects. The experience of most of the staff and interviewers can be summed up with a quotation from one of the interviewers:
It was a great project, frightening at first, but then a pleasure. Can you imagine how it feels to have a long, trying interview, and then when you start to leave, [the respondent] hugs you and tells you how much they enjoyed the study, and they feel so much better? Now that makes you feel like you really have a special job. It doesn't always happen, but enough to make you feel you are doing something worthwhile.
